ABSTRACT
INTRODUCTION
The liver is a vital organ 1 . It has a very wide range of functions such as detoxification, protein synthesis, and engenderment of biochemical, glycogen storage, decomposition of red blood cells and hormone production. Because of its strategic location and multidimensional functions, the liver is also prone to many diseases. Cirrhosis is defined as a diffuse process characterized by fibrosis and a conversion of the normal hepatic architecture into structurally abnormal nodules 1 . Regardless of the mechanism of injury, the end result is the destruction of hepatocytes and their replacement with fibrous tissue. As fibrotic tissue replaces normal hepatic parenchyma, resistance to blood flow results in the clinical problems of portal hypertension and the development of varices and ascites. Hepatocyte loss and intrahepatic shunting of blood results in diminished metabolic and synthetic function, which leads to hepatic encephalopathy and coagulopathy 1 .
CLD and co-morbidities
A co-morbidity is usually defined as a disease coexisting with disease of interest. Diabetes and cardiovascular (CVS) disorders are common comorbidities associated with liver disease 6 . Patients with liver cirrhosis have inter-related co-morbidities with shared risk factors including hypertension, diabetes, dyslipidaemia, hypothyroidism, anaemia etc. that can worsen liver functions. Infection and sepsis were also associated co-morbidities in patients of liver disease 6 . Most patients with advanced liver cirrhosis have at least one co-morbidity.
Drugs used in CLD
The treatment of liver disease depends on the symptoms and individual condition of the patients. Assessment of drug use pattern help to determine the most commonly used drugs in CLD patients 3 . It helps to improve the drug use in liver disease 3 .
The portal hypertension can be treated using beta blockers. Variceal bleeding can be treated with somatostatin analogues, vasopressin etc. Ascites can be treated with diuretics and paracentesis. Spontaneous bacterial peritonitis can be treated with antibiotics. Hepatic encephalopathy can be treated with lactulose, L-ornithin L-aspartate etc. Other drugs are vitamin supplements, hepatoprotectants, and gastroprotectants etc 1 .
Assessment of disease severity
Prognostic models are useful for estimating disease severity and survival. It can serve as a helpful medical descision -making tool with respect to guiding patient care. A numerical scale, MELD score system was used for assessing the prognosis of the patients 8 . The Model for End stage Liver Disease (MELD) is aprospectively developed and validated chronic liver disease severity scoring system that uses a patient's laboratory values for serum bilirubin, serum creatinine and International Normalized ratio (INR) for prothrombin time to predict 3 month survival. Assessment of MELD score is used to know the severity of the disease and there by helps in improving the approaches to slow disease progression and prevent further complications 9 .
MATERIALS AND METHODS
Study sight: Department of Gastroenterology, of 350 bedded cosmopolitan multispecialty hospital situated in Trivandrum.
Study period: Six months (December 2015-May 2016).
Study design: Prospective Observational study.
Study people:
Patients from the department of Gastroenterology in Cosmopolitan hospital who were diagnosed or had a history of Chronic Liver Disease during the study period, were included after obtaining the permission for collection of data and to accompany physician in Gastroenterology ward.
Inclusion criteria:
All the inpatients admitted in the department with chronic liver disease during the study period, Patients of age above 12 yrs, Patients with complete Medical Records, Patients who are willing to participate in the study.
Exclusion criteria:
Patients aged below 12 yrs, Patient with incomplete Medical records, Pregnant women, Patients not willing to participate in the study.
Sample Size:
Sample Size Calculation of mean in Descriptive study
Where Z∞ = Z statistics for a level of confidence σ = standard deviation of an attribute in the population d = desired level of precision Total 100 patients were included in the study.
Data collection
The relevant data were collected while accompanying the clinician 6 days in a week and also from inpatient medical records. All the information relevant to the study was collected by thorough search from the case records and by conducting interview with the patient and patient's care givers. Informed consent was obtained from the patient or the care givers voluntarily by obtaining signature from any one of them before the interview was conducted. The pattern of co-morbid conditions was assessed and the drug use pattern in the patients was also determined. All the patients included in the study were assessed using Model for End stage Liver Disease score (MELD).
The Institutional Ethics Committee of Cosmopolitan Hospital in its meeting held at Board room , reviewed and discussed the thesis protocol and was approved by the IEC committee.
Data analysis
The obtained cases were thoroughly analysed to evaluate the pattern of co-morbid conditions in CLD patients with drug use pattern, and assessment of mortality rate using MELD score. The final result is determined using Basic statistical analysis.
RESULTS

Gender Distribution
The study was conducted across 70 patients admitted in the Gastroenterology department. Out of 70 patients 53 (76%) of the study population was predominantly male and 17 (24%) of the patients were female. 
Age Distribution
The age of the study population ranged between 30 to 91 years with a mean age of 11.66 years. Most of the patients (33%) were in the late adulthood (60-70yrs).
Sl 
Pattern of Co-morbid condition
Among the study population of 70 patients 33 patients had Diabetes, 26 patients had Hypertension, 7 patients had Hypothyroidism, 6 patients had Anemia, 6 patients had Dyslipidaemia, 6 patients had Coronary artery disease, 3 patients had Hepatitis, 1 patient had gastropathy, and 1 patient had Cholelithiasis and 9 patients had other co-morbid conditions. In the study population 11 patients had both Diabetes and Hypertension. 
Drug use pattern
A total of 458 drugs in 70 patients were evaluated in the present study. Among these 59 drugs were Gastroprotectants, 57 drugs were Antibiotics, 42 patients were given with Lactulose, 41 drugs were from other classes, 40 drugs were Hepatoprotectives, 34 drugs were Diuretics, Insulin was given to 30 patients and 25 patients were given with Rifaximine, 25 drugs were antihypertensives, 22 drugs were Vitamins, 17 drugs were Anticoagulants, 16 drugs were Antiplateletics, 14 drugs were oral hypoglycemic agents, 11 drugs were Probiotics, 7 drugs were Iron supplements, 6 drugs were hormone analoges , 4 drugs were antihyperlipidaemics, 3drugs were thyroid drugs and 3 drugs were protein supplements. Also 2 patients were prescribed with Tranexa and no NSAIDs were prescribed for the CLD patients. 
Disease severity
Among the study population of 70 patients, 32 patients had MELD score between 20 -29, 16 patients had score between 10 -19, 11 patients had score between 30 -39, 6 patients had score above 40, and 5 patients had score below 10. 
DISCUSSION
The study highlights the pattern of co-morbid conditions in chronic liver disease patients, pattern of drug use in chronic liver disease, and assessment of severity of disease.
A total of 70 patients who satisfied inclusion criteria were enrolled for the study. Among the study subjects of 70 CLD patients, 53 (76%) of the study population was predominantly male and 17 (24%) patients were female. (fig. 1 ) Male patients may have greater susceptibility to CLD when compared to female subjects.
The age of the study population ranged between 30 to 91 years with a mean age of 11.66 years. It was also understood that most of the patients (33%) were in the late adulthood (60-70yrs). Only 4% of the patients were in the age group of 30-40yrs ( Table  No: 1) . The prevalence of CLD may increase with age as the liver size and blood flow decreases. The ability of liver to metabolise decreases with aging. Thus, some drugs are not inactivated as quickly in older people as they are in younger people. Also the ability of the liver to withstand stress decreases. Repair of damaged liver is also slower in older people. The production and flow of bile decrease with aging. Diabetes mellitus, hypertension, dyslipidaemia, are common in liver cirrhosis patients and most patients with advanced liver cirrhosis have at least one co-morbidity. Patients with liver cirrhosis have inter-related co-morbidities with shared risk factors including hypertension, diabetes, dyslipidaemia, hypothyroidism, anemia, coronary artery disease, chronic kidney disease that can worsen liver functions.
A total of 458 drugs in 70 patients were evaluated in the present study. Gastroprotectants were the most commonly prescribed category of drugs. Among these , proton pump inhibitors were the most frequently used drugs in our subjects. Antibiotics were the next category that commonly prescribed to the study population. Among this, Cephalosporins were the most frequently used drugs. Lactulose and Rifaximine were the other drugs that frequently given to the patients. Hepatoprotectants were also a major class of drugs observed in the prescription for CLD patients. Among this, Ursodeoxycholicacid and L-Ornithin-L-aspartate were the commonly used drugs. Diuretics are the another main class of drugs given to the study subjects. In this Furosemide and Spironolactone were the commonly prescribed drugs and Torsemide was also prescribed to a lesser extent.
Among the study population of 70 patients, MELD score of 46% of the patients were between 20 -29 with expected 3 month mortality rate 20% and only 8% of the patients had MELD score above 40 with expected 3 month mortality rate above 70%. From the study only small number of patients were in severe condition. An increase in the MELD score is associated with a decrease in residual liver function.
CONCLUSION
The study was conducted to evaluate the pattern of co-morbid conditions, pattern of drug use, and assessment of severity using Model for End Stage Liver Disease Through this study we were able to find out the severity/ mortality rate among the patients enrolled in our study. Also the drug use pattern in CLD patients was studied and changes were made accordingly with the concern of the physician involved.
The co-morbid conditions involved in CLD patients were found out through direct observation and case study of each patient enrolled which improved the knowledge among physicians and pharmacist; that has lead to individualising dosage regimen.
